a2 United States Patent

Hazama

US007272147B2

US 7,272,147 B2
Sep. 18, 2007

(10) Patent No.:
45) Date of Patent:

(54)
(735)
(73)

")

@
(22)

(65)

(63)

(1)

(52)
(58)

(56)

6,262,973 B1*

INFORMATION TRANSFER EQUIPMENT

Inventor: Hisamichi Hazama, Yokohama (IP)

Assignee: Fujitsu Limited, Kawasaki (JP)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 1199 days.

Appl. No.: 10/211,410
Filed: Aug. 1, 2002

Prior Publication Data

US 2002/0186659 Al Dec. 12, 2002

Related U.S. Application Data

Continuation of application No. PCT/JP00/00541,
filed on Feb. 1, 2000.

Int. Cl1.

HO4L 12/16 (2006.01)

HO4L 12/56 (2006.01)

US.CL ... 370/400; 370/252; 370/242

Field of Classification Search None
See application file for complete search history.

References Cited
U.S. PATENT DOCUMENTS
7/2001 Shiraishi et al. ............ 370/228

6,339,600 Bl *
6,590,908 Bl *

1/2002 Hazama ..........cccocveeeens 370/458
7/2003 Harasaki et al. ............ 370/508

FOREIGN PATENT DOCUMENTS

JP 5-114891 5/1993
JP 5-303560 11/1993
JP 9-261278 10/1997
JP 11-164337 6/1999

OTHER PUBLICATIONS

Shiohama et al. Supervisory Control Technology for New Synchro-
nous Digital Transmission Equipment. Fujitsu vol. 42, No. 4 pp.
331-340, 1991.

* cited by examiner

Primary Examiner—Steven Nguyen

(74) Attorney, Agent, or Firm—Katten Muchin Rosenman
LLP
(57) ABSTRACT

In an information transfer equipment which executes a
monitoring control of a channel portion by transmitting/
receiving monitoring control information between the chan-
nel portion and a common portion, the common portion
stores predetermined information in conjunction with a flag
indicating the predetermined information in a buffering
portion, and transmits the predetermined information having
the flag from the buffering portion when the data transmis-
sion of the predetermined information is required.

18 Claims, 14 Drawing Sheets

., 10 COMMON PORTION

.2 BUFFERING PORTION

r 131 13.2
13_k
PRSI
A L PACKET TRANSHIT
‘ Lz BUFFER TING
' PORTION .
WRITE e l ‘1
FIRMWARE ADDRESS 3 ;
(cPy cpU DATA T
SYSTEM) INTERFACE PACKET
GENERATOR i i i
U T B e I
POR- | | POR- | POR- |
TION | § TION | TION i
501 502 50_n
3 | o3 30
PACKET TIHING
DATA g GENERATOR
TRANSMIS- | DATA TRANSMISSION CONTROLLER — 1
]
STON REQUEST SIGNAL l T st
REQUESTING
PQORTION BUFFER-FLOW
CONTROLLER

' 4 DATA TRANSMISSION CONTROLLER




US 7,272,147 B2

Sheet 1 of 14

Sep. 18, 2007

U.S. Patent

YATIONINOD NOISSIHSNVYL VIVQ ¥
YATIOILNOD
h014-¥3440d NOT1¥0d m
e Y ONILSINOTY m
Y TVNOIS 1SANDaY -mwﬁ%ﬂ@my
OLYHANTD mmqmwwwzoo B NOISSIKSNYYL Vivd N~
ININIL LDV
0¢ ~ Ie ~J ¢ ~
uT0g 2709 1708
{ NOIL NOIL | | NOIL
P -dod | | -¥od | | -¥0d
L HO Ho :
m MOLVHANTD
i 13¥ovd AOVINAINI (WALSAS |
m . r VIVa T N0 Ndo) M
i A 1 SSIAQY | B HIVHAWAT A
1 JLTHA
NOIJLY0d ~J
MNIL | ¥a44dnd zZ1 - -
,HH@wweH LaY0vd n 1
~" S——
ov 1el = i
.N A R—.

NOIL¥Od ONI¥ZZdng 27

NOTL¥0d NOWWOD 01"

[ 014



US 7,272,147 B2

Sheet 2 of 14

Sep. 18, 2007

U.S. Patent

1T

2.

0S SNOLLd0d
TINNVHD 01

e

011

TI04INOD HONAS EEn Shn
4 09 SHONOEHON L[IaTI08IN0D - YA TIOSLINOD
NOISSINSNVIL RIOWAN B
dLTdh AOVANHINT AL
/SNIVIS DIAI08dS-HD 01 y vl
NOTLNOd JOVNAINI Sd¥ 01 T a Zm El
NOTL¥Od INIDOQ ©3 38 91 FOVAYTINT (WILSAS
NOLL¥Od INIHO 3 ey 1 v ndo Nd0)
| AT TTOUINGD VLVQ TAVAIAT A
YOLVMANTO ONIWIL avay - SSRYAAY -
— 130Vd ]
0% L— ol f ME44Ng o~ ~
Y LaNovd
4OLYHANTD
INYHA-TL TN TYNOIS|
T 1sanday| et
9 NOIS o1 Humm@
-m&mﬁ% 7el M0SSA008d
QHE\EHWE KAONTN H0SSE00Yd
i FOVAYFINI 991
> sdd [ Sdy
g™ 0z ™
‘ .
OSSN0, ~ WITIONIND) - INI YOIV
75 YAOYNYI S TIOINCD) R OLYNINA)
HOYAIAINT TONOIS SIIVISD DT410ddS-HO ~STHSNYAL 722
| o ”ﬁsﬁmé 1760 fr——t,
vh >
- xo:% ‘ﬁ Y ] INT MOSSAI0YC
p #0 e
127
z 7\_ e |,H _ \/\
v i NOLLHOd NOWHOD O Gt 17

¢

DId



U.S. Patent

5101

Tt

Sep. 18, 2007

FIG.

3

Sheet 3 of 14

FIRMWARE

A A

RETENTION OF

WITH NONVOLATILE
MEMORY, ETC.

SETTING INFORMATION >

FJSIOZ

CONFIGURATION

DETERMINATION OF CH
PORTION INFORMATION
DEPENDING ON SYSTEM

Y

FJlO

COMMON PORTION

10
FJS 3

COMMON

PORTION POWER ON — SYSTEM

START-UP

L

~

5104

CPU WRITE OPERATION
OF REQUIRED SYSTEM
SETTING INFORMATION

¥ rJ

»

A

PACKETLZATION OF WRITE DATA
(SYSTEM SETTING INFORMATION
FLAG: ON)

CH PORTION:
UNMOUNTED — MOUNTED?

» PACKET TRANSMISSION

Y Y

US 7,272,147 B2

5105

S109

COMPLETION OF WRITING
IN MOUNTED CH PORTION




U.S. Patent Sep. 18, 2007 Sheet 4 of 14 US 7,272,147 B2

FIG. 4
1 10
FIRMWARE COMMON PORTION
| sl
OCCURRENCE OF REGISTER
WRITE EVENT FOR
SPECIFIC CH PORTION
l 5202
PREDETERMINED CPU
WRTTE OPERATION
| s3
_| PACKETIZATION OF WRITE
DATA

)

IS TRANSMISSION STATE
OF OBJECT CH PORTION:
NORMAL?

‘ NS206
WRITE DATA PACKET
BUFFER CLEAR

y NSZO?

COMPLETION OF WRITING
IN OBJECT CH PORTION




US 7,272,147 B2

Sheet 5 of 14

Sep. 18, 2007

U.S. Patent

]
SAOOT AVTEY :NO AMOd NIHA !
(BOVAYFINI LOVINOD INVH) m
ANMU m
“
204 m
) MOLVNIRMEL Ll i
¢ 1S 1 2OVAYAINI INIS “
NOTL¥Od HD "
705" ;
SdO0T AVTHY :NO ¥9MOd NaHA ~ 3
(FOVJYALNT LOVINOD HMVK) : - !
' S >~
m i 28130
. “ RN | OGN
m ~—T i mx INOY
| Z 081 -
T — i
OO> n H OmH _ }
dorwrmEl | | R HOSSAI0Nd |
m1g_|  FOVANHINI INTS R N qovIEINT [
NOILMOd HO 1§72
— o~
108 NOLLNO NOHHOD 01 7
G OId




US 7,272,147 B2

Sheet 6 of 14

Sep. 18, 2007

U.S. Patent

. £€ ST
4FTIO4INOD SNONOAHINA o [ETTI08INGD ORI T3 TI04LNOD
/SALVIS OT4I03dS-HD 0% HOVAYAINI
NOLLNO FOVAMFINI Sdd 03 %ﬁmmw%w QM,E 0do S —
NOTd-
NOIIMOd INIDOQ 0% AL 91 S ST au s
NOILYOd INIMO ©3 4 1390Vd —
JITIOULINOD V1Y EELEVEIES
YOLYHENTD ONINIL avay > SSAHAQY -
= 13Y0vd
0¢ L e A y344nd ~ ~
TYNOIS T L
L4 1IN0V
15an0ad
d0LVAANAD NOISSTRSNYAL
IWVHA-TLTION M
VIYA® | gt
v TYNOIS x
‘ eTeT Y 17el
M@@@%uﬁm%pm 7ol M0SSAI0Nd
AV /3L THH 1 xaowan ¥0SSAD0Ud
[RIHIOAES HD” pg VDA | 31
un B R Sdy
gz ™ 0z~
‘ -l
40SSAD0Y] ~J YOV N3 TI0IN0D INI MOLYNTWAL
(A |} ot— -
SNLVLS Rl ( ..NN\/& 2oa 20
HOVAEHINT} 914103dS-HD -STHSNVAL LI,
0% SNOTIL¥Od | ~, hI4108dS-HO 1728 f—,
TANNVHD 0L o & b5 -
p v ' v V NI H0SSTI0Ud
¢ as lt—
JNL ] " v
01T . A
~ ~ . mlﬁm _ ~
|34 5 NOTLH0d NOWNOD OT 1712
9 'DId



US 7,272,147 B2

Sheet 7 of 14

Sep. 18, 2007

U.S. Patent

€€, . ST
JATIONINGD SNONONHONAS
NOISSIHSNVYL > mﬂmwow%ou KAOWAN < ME%MWZS -
/SNLYLS OTIIDAdS-HD 0% ) HOVAYAINI
NOTLYOd SOVAYHINI Sdd ©2 ETOT0 auwm NdD
NOTLYOd INIDOG ©1 AL ol FOVAALINI (WALSAS
ASSA FOLLENER)
NOTLHOA INTAO ©3 26 ™ | Ao ndo 1d)
AT TIOAINOD . v1va TUVHREI A
JOLVYANID ONIWIL H%wma SSI4Aav
~
0 L 1™ f ¥a44ng - "~
Y 130vd
0LV4aNAD
mm&%m Hm_:s © LSINOTY FINVHD
o ¥t f ONILLAS HD AHUNVLS
] L e
0SS3008d AHOKAN 0SS0
ﬁmm\ CARE.L] FOVINTINT 291
> pe Sdy Sdd
I11 || -
0 xmm.z ez ™ 0z™
. |
® —
40SSII0Ud ~ 3 TI04INDD INI OLYNIKNAL
¢y mmﬂwﬁ«wz STOHDIS Lﬁr g festoLN wuo
og [EOVHHAIN 014108dS-HO " -stwsiaL N
By —-
TANNVHD QL . xﬁ@ ' ' ‘ IND SERIE
PL o #0
011 /J
v 5" NOLL¥Od NOWHOD TT A

L OId



U.S. Patent Sep. 18, 2007 Sheet 8 of 14 US 7,272,147 B2

FIG. 8
; STV B0\ I G —— Ve - STATION B -oreeeeeseeeerecemmmmeees
PaCET)31 20 39 AN,
READ Ly i —I FIRM-
CON- SW RPS
troLLEr] | RFS SW | WARE
A—B DIRECTION TSWDRV NO —SW ALY
- ‘ ———BA DIRECTION TsWbRv MO |
GO=RTN ]
DB e ; Go=RtN | !
SETTING 1 msec. OR LESS -
. . SETTING  [sETTING
| ! COMPLETION
(MATCHING SIGNAL BETWEEN el
SETTING SWITCHING NO. & INITIATOR)
COMPLE-
T1oN GO |~TDRY RTN DIRECTION SWITCHING NO—— |
_ OR
Ew\ww
iy
G0
A—B DIRECTION SWITCHING N0 °C
—4————'—’
| § TSWDRV NO
(MATCHING SIGNAL BETWEEN
| SWITCHING NO. & INITTATOR)
OR RTN ~TDRV
B—A DIRECTION —TSWANS No TN —TANS
lyvd
& H
RIN -RDRY
RIN  -RANS 5
B—A DIRECTION SWITCHING NO
>

SWITCHOVER COMPLETION IN BOTH DIRECTIONS




U.S. Patent Sep. 18, 2007 Sheet 9 of 14 US 7,272,147 B2

FIG. 9
PRIOR ART

10 90

L2
COMMON /\’110’ Hi
PORTION Hﬁo [Fgo lrgo lr% JIV90 {Fgo {[VQO

ﬂgo_l ﬁgo_z ﬁgo_s ﬁ%m ﬁ%o_s ﬁgoa ﬂ%w
CH CH CH CH CH CH CH

PORTION| |PORTION} [PORTION| {PORTION] |PORTIONf |PORTION] [PORTION

R T T S SR S

50_1 50_2 50_3 50_4 50_5 50_6 50_7

==> : MONITORING CONTROL INFORMATION



US 7,272,147 B2

Sheet 10 of 14

Sep. 18, 2007

U.S. Patent

£¢ ST
YATI04INOD SNONOYHONAS A%\ A\
/SOLVIS D14104dS-HO 02 FOVAYALNI
NOIL¥Od HOVIYINI Sdy °3 Y4 TT04INOD omz Ndd
NOLL¥Od INIDOQ ©% H0T4-¥34:ng 91 FOV-RIAINI (WILSAS
NOIL§0d INTHO 0% ey ]t O 0dd Ndo)
| YATT0YLINOD v1va HOvd DIVARITA
dOLVYINTY ONIKIL avay SSTUAAY | -
_ LAN0vd JLIMA
e e’ 2™ " ™
y ¥344nd
JOLVYINAD LANOVd
TAVYA-T LN e
mwz _ f ~J
gLl 17el
- T el 40SSI004d
LT1°911 ﬁmm\ 4119 KIOWAN M0SSAIONd
7€ FOVRIALNI 991
~ | sa | Sdy
11 ] 501 A
XK 701 ~ ~
4a o1 L oe
® o6 —
A ol
40SSAD0Nd ~ IITIONLNOD = INI YOLYNINYEL
¥ MIIYNYH |
SLVIS m:oz%%%za - N2>I\, na [+ 0a
40VAIdINI OLA10dSH) [~ -sirsvl e
0S5 SNOILNOd OLI108dS-H) 1722
! mv\/\ L . —
TANNVHD OL YO 24
AU o \ v v INT ¥0SSI00Nd
B MO MO
Mg — NOLLNOd NOWAOO OT ! HNNJNA .
I S¥ -
eIl 1712
LV dOI¥d

0T DId



US 7,272,147 B2

Sheet 11 of 14

Sep. 18, 2007

U.S. Patent

@)

D

(dLrd 1) vIva

Tyl
« Lol

(SdLAg €) SSAYaav

Y

80d~S1d

00V~ L0V

80V~GTY

91V~¢€2y

G017 VIvd 13¥0vd

LIV ¥OI¥d dT1T "5Id

SSH20V

SSHOOY

¢IT VIVQ dWvad RAL

L4V ¥0Idd OTT 914

SSA00V

SSHI0V

SSAD0Y

0c1 dSINd dWvdd
NOILdOd HO&=NOILYOd NOWWOD

© LIV d0I¥d 41T D14

SSHO0Y NOIL¥Od HO QU¥MOL
. AINO NOILOVYLXY

SSA00V dLI¥AM NdD

LdV dOTdd VIT "OI4



US 7,272,147 B2

Sheet 12 of 14

Sep. 18, 2007

U.S. Patent

si1g SLid
) SLIg 91 8 ]
0T QNVIHOD FATNA MS™Sd¥ 40T TYNOTS HaaWN #SE=ANVIOD Sd¥
YATHN TINNVHO+ 90T ‘TYNOIS TOMINOD NOISSINSNVEL=SNIVLS ONVAROD S¥d | SALVS 3 1D (LLS~dLS)

TYNOIS ANVWHOO SJU/TYNOIS SMLVLS

s L0 F9sgTx—— 14V 40T¥d 02T 91
— >

1 SLOTS ¥ SLOTS ¥ SLOIS ¥ 1 1 1 T T
Ad7g4 | STIM ndD 2un ndd Ealbaol_vho ana 1o ANNa | 19 @;l—\ Lo

Nndd dnss qNSS WSS

€ 1 e 1 g 1 € ! € 1 % T £ 1
T=00aq | 19| 1-00a | 19| 1-00a | 19| 1-00Q | 19| 71-00Q | 19 | T-00Q | 19 | 100Q | 1D N
LK Ol SK il el Al TH

6 € 1 6 SLO1S € 1
~— | ¥-00Q-TW | ¥-D0Q-TW | L9 | ¥-20Q-TW | ¥-200-TW ,Sl—\ I_!H.ul‘\ l_\,wol_! I_!Holﬁ ﬁl
13

SH S¥ SW S¥

t
[
]
L]
[
1
1
1
[
1
1
1
'
'
]
1
]
'
'
'
'
1
1
1
]
]
|
|
|
'
|
1
1
|
I

[T11T]
YDV HAVYS-TL TN

it T ¥ ¥ 1% ¥ k4 72 ¥ SLOTIS 2
SI_M 1s{ois|gils|{¥1slels|zis|T1S n:m|_v 1075 0000
mm%z v
:H m:k_

(ETT ANVIL-TLIAN WAL T = 2TT SHAVYS WAL 02€) NOILYOd TANNVHO OL NOILYOd NOWHOO WOHd 21T dWvdd WAL

19V ¥OT¥d 92T 91

al =l

0Z1 SN HWvdd

LYV ¥0Idd Vel Dl

—




U.S. Patent

Sep. 18, 2007

Sheet 13 of 14

US 7,272,147 B2

FIG. 13
PRIOR ART
ot 10 50 ~,200
CHANNEL
FIRMWARE COMMON PORTION
PORTION 1/0
| S301 \ /5302
DESIGNATION OF | | pACKETIZATION OF CPU
ADDRESS TO BE ™1 ACCESS DATA
MONITORED
NORMAL CPU WRITE CPU ACCESS COMPLETION
ACCESS ’ PROCESSING
A
l v 5303
NEXT ACCESS ENABLE PACKET BUFFERING y Y
BY 8k UNIT 5310
PROCESSING v
CORRESPONDING]  [WRITE IN REAL
5304 WITH PAST CPU 1/0
Y ~ ACCESS
WRITE COMPLETION
NOTIFICATION
| 5305
READ PROCESSING
SYNCHRONIZING
WITH SD FRAMING
v 5308
3306 | CONFIRMATION OF
\ DESIGNATED TIME SLOT
TRANSFER BY - DATA (ADDRESS) & MAKING
™ OBJECT PACKET BUS
DOWN' FRAME ACCESSIBLE (GENERATION
OF PSEUDO CPU BUS CYCLE)
y 5309
BUS ACCESS
(WRITE)
| 531
L_____,_WRITE IN REAL
1/0

NEXT PACKET PROCESSING

|



U.S. Patent Sep. 18, 2007 Sheet 14 of 14

US 7,272,147 B2

FIG. 14
PRIOR ART
, STATION A , STATION B oo
L o = FIRM-
FIRM-] [ pps Sy SW RPS
VARE WARE
5 A—B DIRECTION TSWDRV NO SH-ALM
3 | A—B DIRECTION TSWRVNO |
~ y B—A DIRECTION TSWDRV NO
GO=RTN ]
— — A GO=RI§\\~
SETTING SEVERAL 100 msec. SETTING
s Y COMPLETTON = THING
(MATCHING SIGNAL BETWEEN o
SETTING SWITCHING NO. & INITIATOR)
COMPLE- RTN DIRECTION |
TION EGO“TDRV SWITCHING No | | |
- R
GO {-TANS "\ B DIRECTION B-TSWANS NO
TVvy
&
: GO -RDRV
A—B DIRECTION SWITCHING No O RANS
{ TSWDRV NO
(MATCHING SICNAL BETWEEN
| SWITCHING NO. & INITIATOR) i
OR RIN ~TDRV
B—A DIRECTION —TSWANS NO RIN -TANS
} Yy
& ;
: RTN  -RDRV
ZRANS
| RIN B—A DIRECTION SWITCHING NO ]

SWITCHOVER COMPLETION IN BOTH DIRECTIONS




US 7,272,147 B2

1
INFORMATION TRANSFER EQUIPMENT

This application is a continuation of international appli-
cation number PCT JP00/00541, filed Feb. 1, 2000.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information transfer
equipment, and in particular to an information transfer
equipment which executes a monitoring control of a channel
portion by transmitting/receiving monitoring control infor-
mation between the channel portion and a common portion.

2. Description of the Related Art

In recent years, a communication system has aimed at a
high transmission capacity and an enhanced monitoring
control function regardless of its kind, resulting in an
enlarged hardware scale. In a system accomplishing the
monitoring control function, it is important that an informa-
tion transfer equipment works efficiently on the aspects of
function and cost.

Generally, an information transfer equipment mounts
thereon a microprocessor (CPU) and performs its main
function with firmware/software. In particular, a function
block which manages a monitoring control has achieved a
speedup and a high-performance in the form of multi-CPU.

Also, such an information transfer equipment enlarged in
its hardware scale as mentioned above is generally com-
posed of a plurality of racks. Accordingly, the monitoring
control apparatus must execute the monitoring control to all
of the racks.

Specifically, a high-capacity communication system is
composed of a channel portion for processings per trans-
mission line having a certain unit of capacity called a
channel, and a common portion for receiving information
from the channel portion and for transmitting information to
the channel portion. Generally, a plurality of the channel
portions are mounted on the system. Therefore, the system
is to have a plurality of racks in case a plurality of channel
portions are mounted thereon, so that it is general to perform
data transmission by physically connecting each of the
channel portions and the common portion with numerous
cables.

For example, in a conventional monitoring control system
of a communication system adapted to SDH (Synchronous
Digital Hierarchy), monitoring control information is trans-
mitted between each of the channel portions and the com-
mon portion as follows:

(1) CPU bus access signals between a CPU (common
portion) performing the monitoring control of the system
and the channel portions;

(2) Order wire signals;

(3) Data communication channel signals; and

(4) Radio protection switchover signals.

When signals such as the above-mentioned (1)-(4) are
individually connected with leased cables, the competitive-
ness of the equipment is impaired in terms of size, cost,
operational stability of the equipment, and the like. There-
fore, the Japanese Patent Application No. 10-151620 by the
inventors of the present invention is mentioned as a tech-
nology having an arrangement in which a synchronous
communication path within the equipment is provided by
integrating these signals, and the common portion and the
channel portions are connected with a single system of a
communication path for information transfer within the
equipment.

20

25

30

35

50

55

60

65

2

In the information transfer equipment of the Japanese
Patent Application No. 10-151620 (hereinafter, referred to
as prior art information transfer equipment), as shown by a
schematic arrangement in FIG .9, a multiplexer of a com-
mon portion 10 multiplexes and transmits, by broadcasting,
monitoring control information 90 into a predetermined
position of a Time Division Multiplexing (hereinafter abbre-
viated as TDM) frame. A demultiplexer of each of channel
portions 50_1-50_7 receives the TDM frame and demulti-
plexes therefrom the monitoring control information 90.

Also, the multiplexer of the channel portions 50 multi-
plexes and transmits each of the monitoring control infor-
mation 90_1-90_7, . . . (hereinafter, represented by a refer-
ence numeral “90”) into a Time Division Multiple Access
(hereinafter abbreviated as TDMA) frame based on a chan-
nel number preset for its own. A demultiplexer of the
common portion 10 receives the TDMA frame and demul-
tiplexes therefrom the monitoring control information 90.

Namely, the common portion 10 executes the TDM-
multiplexing of plural kinds of the monitoring control infor-
mation 90 on a transmission line 110 of one system and
broadcasts it to the channel portions 50. Each of the channel
portions 50 executes the TDMA-multiplexing of the moni-
toring control information 90 of its own on the reception line
111 of one system and transmits it to the common portion 10.

As a result, it becomes possible to connect the common
portion 10 to the channel portions 50 with the information
transfer equipment in which an interface is integrated to one
system.

Hereinafter, the arrangement and the operation of the
common portion 10 in the prior art information transfer
equipment will be described referring to FIG .10.

The common portion 10 is provided with OW interfaces
21_1-21_i (hereinafter, represented by a reference numeral
“21”), DCC interfaces 22_1-22_j (hereinafter represented by
a reference numeral “22”), an RPS interface memory 23, and
a CPU interface 11 respectively connected to an OW pro-
cessor and a DCC processor (no reference numeral shown
for both), an RPS LGC processor 20, and a CPU 1.

A write address data packet generator 12, a read controller
15, and a CPU read interface memory 16 are connected to
the interface 11.

Also, CPU write packet buffers 13_1-13_k (hereinafter,
represented by a reference numeral “13”) are commonly
connected to the packet generator 12. The packet buffer 13,
the interfaces 21, 22, and the memory 23 are commonly
connected to an input terminal of a multiplexer 45 along
with a channel-specific (by-channel) transmission synchro-
nous controller 44 and a multi-frame generator 46. An output
terminal of the multiplexer 45 is connected to an interface
processor 41, which is connected to transmission lines 110,
111 on the output and the input sides. The processor 41 is
also connected to a demultiplexer 42, which is commonly
connected to the interfaces 21, 22, the memory 23, the
memory 16, and a channel-specific status manager 43. The
status manager 43 is connected to the synchronous controller
44.

In addition, a timing generator 30 is commonly connected
to the interfaces 21, 22, a write/read processor 34, a packet
read controller 31, and a write controller 33. The write
controller 33 is connected to the memory 16, and the
write/read processor 34 is connected to the memory 23. A
buffer flow controller 32 is connected to the packet read
controller 31.

The timing generator 30 provides timing signals for the
interfaces 21, 22, the packet read controller 31, the write
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controller 33, and the write/read processor 34 respectively,
and provides the frame pulse 120 or the like for the multi-
frame generator 46.

The multi-frame generator 46 generates, based on the
frame pulse 120, a multi-frame marker (occasionally
referred to as a multi-frame pulse) 116="“1111" and a frame
number 117 to generate a TDM multi-frame 113 into which
the marker and the frame number are inserted, which is
transmitted to the multiplexer 45.

The interfaces 21, 22 each have a built-in speed conver-
sion buffer, which performs a serial conversion of E1, E2
byte data (EOW) respectively on a wireless and a wire
circuit side of a parallel signal which is the monitoring
control information sent from the OW processor and the
DCC processor, and M1-RSDCC, M1-MSDCC byte data
respectively on the wireless and the wire circuit side, Mn-
RSDCC byte data on the wireless circuit side, and M2-RS-
DCC-M7-RSDCC byte data on the wire circuit side, which
are temporarily stored in the built-in buffer. The byte data are
multiplexed into a predetermined position of the TDM
multi-frame 113 in the multiplexer 45 based on the timing
signals from the timing generator 30.

The memory 23 temporarily stores radio protection
switchover control information (an RPS_SW drive signal
103 and a BSW number signal 104) which is the monitoring
control information sent from the RPS LGC processor 20.
These signals are sent to the multiplexer 45 from the
write/read processor 34 based on the timing signals from the
timing generator 30, and are multiplexed into the predeter-
mined position of the TDM multi-frame 113.

The packet generator 12 extracts, through the interface 11,
only a CPU write signal (see FIG. 11A ((D-@)) which is
outputted onto the system bus of the CPU 1 at random for
accessing each of the channel portions 50, and extract
therefrom an address and data on the system bus of the CPU
1 to be packetized.

The packet buffer 13 stores the packet data divided into
packet data amounts transmittable for one period (see FIG.
11B) of the TDM frame. The packet read controller 31 reads
the packet data of a single TDM frame from the packet
buffer 13 to be multiplexed into a predetermined slot of the
TDM frame (see FIG. 11C ((D,2).

It is to be noted that through the packetization by the
packet generator 12, a 3-byte write address and 1-byte data
are generated as a single packet data 105 that is the moni-
toring control information (see FIG. 11D).

Also, in the packet buffer 13, 15 pieces of packet data
having 1-byte parity check data added thereto are sequen-
tially written in the packet buffers 13_1-13_k as one block
data.

Moreover, monitoring the remaining memory capacity of
the packet buffer 13 and having found that it has reached a
preset threshold value, the packet generator 12 extends the
time than usual to return an acknowledge signal DACK to
the main CPU through the interface 11. While waiting to
receive the signal DACK, the main CPU does not access the
channel portions 50. As a result, writing amount in the
packet buffer 13 is restricted, thereby preventing the packet
buffer 13 from overtlowing.

The packet read controller 31 and the buffer flow con-
troller 32 carry out a read control to the 15 packet data (105)
CPU_WR1-15 and 1 byte parity data CPU_WR_PRT stored
in the packet buffer 13 as 1 block data based on the timing
signals from the timing generator 30 and send the same to
the multiplexer 45, where the packet data 105 is multiplexed
into the predetermined position of a TDM frame 112.
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The status manager 43 manages a transmission control
status of the channel portions 50 based on a received
transmission status signal 98 of each of the channel portions
50, and sends a transmission control signal 106 and a
channel number to the synchronous controller 44. The
transmission control signal 106 and the channel number are
transmitted to the multiplexer 45 at the predetermined
timing by the synchronous controller 44 and multiplexed
into the predetermined position of the TDM multi-frame
113.

The multiplexer 45 transmits the TDM multi-frame 113,
into which the above-mentioned signals sent from the inter-
faces 21, 22, the memory 23, the packet buffer 13, and the
synchronous controller 44 are multiplexed, to the transmis-
sion line 110 through the processor 41.

It is to be noted that the signals transmitted from the
common portion 10 to each of the channel portions 50
comprise a frame pulse signal 120 and a clock signal besides
the above-mentioned TDM multi-frame 113 transmitted to
the above-mentioned transmission line 110.

FIG. 12B shows an arrangement of the TDM frame 112 of
the signal multiplexed by the multiplexer 45 and outputted
therefrom. FIG. 12A shows the frame pulse 120, which is a
frame synchronizing pulse of 8 kHz.

The TDM frame 112 comprises a multi-frame marker 116,
a frame number 117, status/RPS command signals STP,
ST1-ST7, Elch, E2ch which are EOW signals on the wire-
less and the wire circuit sides, M1-RSDCC’s and M1-MS-
DCC’s which are DCC signals on the wireless and the wire
circuit sides, an Mn-RSDCC signal on the wireless circuit
side, M2-RSDCC-M7-RSDCC signals on the wire circuit
side, one SSMB signal SSMB (@), two SSMB signals
DUMY, 15 CPU write signals CPU_WR1-15 which com-
pose the packet data 105, and data WR-PRY which are parity
check data of the packet data 105. Each of them has slots
whose number is shown in FIG. 12B with a unit slot being
composed of 8 bits.

In addition, one TDM multi-frame 113 is composed of the
TDM frame 112 aggregated by 320 frames. When the
multi-frame marker 116 is “1111”, indicating the first frame
of the multi-frame, “0”-“319” frames are inserted into the
slot of the frame number 117 in synchronization with this
multi-frame marker 116.

It is to be noted that a guard time slot GT is inserted into
a suitable position of the TDM frame 112 in consideration of
a wireless data transfer.

FIG. 12C shows an arrangement of the status/RPS com-
mand signals STP, ST1-ST7, which comprise the guard time
GT of 8 bits, the status of 8 bits, and the RPS command of
16 bits. The status signal comprises the transmission control
signal 106 and the channel number, and the RPS command
signal comprises the SW number signal 104 and a SW drive
command 103.

In the above-mentioned prior art information transfer
equipment, means for accommodating CPU bus in commu-
nication path for transferring information within the equip-
ment are realized by making bus information of CPU write
cycle a predetermined packet for performing a clock change
to a writing clock in the channel portions. This clock change
of the packet (from CPU clock to synchronous communi-
cation path clock) is realized by DP-RAM or the like.

A schematic flow of the CPU access (write operation) is
shown in FIG. 13. Firstly, a firmware 1 executes a normal
CPU write access processing by designating a monitored
address (at step S301). Upon receipt thereof, the common
portion 10 packetizes the CPU access data, and makes a
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completion notification to the firmware 1 in a CPU access
completion processing (at step S302).

Moreover, the common portion 10 executes buffering the
packet by 8 kHz unit (at step S303), and after receiving a
write completion notification (at step S304), executes read
processing synchronizing with an SD framing (at step
S305), and transfers the packet to the channel portion 50 by
a down frame (at step S306).

When writing in a real 1/O register 200 is completed (at
step S310) by the past CPU access corresponding processing
(at step S307), the channel portion 50 confirms the data (or
address) of the designated timeslot of the frame transmitted
by the above-mentioned step S306. When it is the object
packet, a pseudo CPU bus cycle is generated to make the bus
accessible (at step S308). Moreover, the writing operation by
the bus access is executed (at step S309), and the writing in
the real I/O register 200 is executed (at step S311).

In the above-mentioned CPU access (writing operation),
the firmware 1 accesses the /O register of the channel
portions, with being completely unconscious of the pack-
etization or of the existence of the DP-RAM (interim buffer),
as an access medium equivalent to ordinary general-purpose
memory or register. Thus, it is very beneficial to realize an
information transfer function within the equipment for mak-
ing the firmware unconscious of the hardware such as the
interim buffer in terms of using the existing firmware.
Moreover, the structure of the firmware can be simplified,
thereby contributing to shortening the term of equipment
developments.

However, in the prior art information transfer equipment,
when a certain channel portion is powered ON/OFF or
mounted/unmounted from the equipment under the normal-
operation state, it has been required that the firmware
executes re-setting the system operation information to the
channel portion. This system operation information re-set-
ting is a processing of a higher priority than other normal
processings, so that when the firmware (CPU system)
detects a necessity of the re-setting processing, the normal
operation has to be suspended until the predetermined
information is derived a work table to be developed to the
channel portion.

For such a re-setting processing, a time of approximately
100 msec. is required, which corresponds to 10% of a
monitoring polling cycle (generally on the order of 1 sec.) of
normal operation. Specifically, in an SDH wireless multi-
plexer where multi-channelization is noticeable, the simul-
taneous power ON/OFF of a plurality of channels is not a
rare case, so that assuming the worst case of all of the
channels, the system processing performance is to extremely
decline.

Also, in the prior art information transfer equipment, there
are following problems with respect to the operation of the
firmware at the time of channel switchover.

Generally, in a wireless equipment, at least one standby
channel is prepared in order to prevent the main circuit from
entering a non-service state at the time of a circuit failure or
an equipment failure, so that upon various failures in the
above-mentioned main circuit, a radio protection switching
is executed.

On the other hand, with the system being made to have
multiple functions, each of the channel portions in the prior
art information transfer equipment operates with individu-
ally different setting information according to the system
setting information.

Therefore, when executing radio line switchover, a sys-
tem setting change for the standby channel portion is
required for the preparation of the switchover. Namely,
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before switching the SW, the system setting information of
the original channel portion is required to be set in the
standby channel portion. This processing is executed by the
firmware in the prior art information transfer equipment.

In order to complete the switchover within a period as
short as possible, it is common to use an interrupt signal for
the notification to the firmware. However, by this interrupt
processing, the performance of the monitoring control func-
tion executed by the firmware in a steady state declines.

FIG. 14 shows an example of a conventional radio pro-
tection switchover sequence. For example, SW_ALM issued
by a SW39 of a station B assumes a switchover factor, so
that an RPS LGC processor 20 of a station A notifies the
firmware 1 of an SW switchover request (SWRQ). For the
preparation of switchover to the standby channel portion, the
firmware 1 executes processing for setting the system setting
information having been set in the original channel portion
before the switchover. The actual SW switchover of the
channel portion is executed after the system setting for the
standby channel portion is completed in both of the stations
A and B.

As shown by the station A in FIG. 14, the setting change
processing of the standby channel portion by the firmware
requires a time of several 100 msec. which is longer com-
pared to the time required for the transmission/reception of
signals to/from both of the stations A and B or the SW
switching processing, thereby accounting for most part of
the time before the switchover completion of the radio line
switchover sequence.

The time before the switchover completion directly leads
to the non-service time (line disconnection time), so that it
should be approximated to zero as much as possible. Gen-
erally, a time of 50 msec. or less is believed to be a
permissive level, but this general requirement has not been
fulfilled by the prior art.

SUMMARY OF THE INVENTION

It is accordingly an object of the present invention to
provide an information transfer equipment comprising at
least one channel portion; and a common portion for execut-
ing a monitoring control for each channel portion by trans-
mitting/receiving monitoring control information to/from
the channel portion, wherein the common portion executes
a setting processing such as system setting information in
the channel portion at a high speed without losing a funda-
mental characteristic of a CPU write access, and an over-
loaded state of a firmware is avoided.

[1] In order to achieve the above-mentioned object, in an
information transfer equipment according to the present
invention, the common portion has a CPU for executing the
monitoring control with a firmware, a filtering portion for
determining whether or not the monitoring control informa-
tion from the CPU is predetermined information, a buffering
portion for storing the predetermined information in con-
junction with a flag indicating the predetermined informa-
tion only when the monitoring control information is the
predetermined information, a data transmission controller
for controlling transmission of the monitoring control infor-
mation from the common portion to each channel portion by
executing a read control of the buffering portion, and a data
transmission requesting portion for requesting a transmis-
sion of the predetermined information having the flag in the
buffering portion through the data transmission controller
upon determining that data transmission of the predeter-
mined information is required.
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[2] Also, with regard to the information transfer equip-
ment according to the present invention in the above-
mentioned present invention [1], the buffering portion may
have a packet generator and a packet buffer, and the packet
generator may convert the monitoring control information
into packet data transmittable per each CPU access cycle to
be written in the packet buffer.

[3] Also, with regard to the information transfer equip-
ment according to the present invention in the above-
mentioned present invention [1] or [2], the filtering portion
may determine based on an address portion of the monitor-
ing control information.

Namely, if information indicative of the predetermined
information is set in an address portion of the monitoring
control information, the filtering portion can determine
whether or not the monitoring control information is the
predetermined information based on the address portion
thereof.

[4] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [1] to [3], the common
portion may further have a channel-specific status manager
for grasping a status of the channel portion and for providing
the data transmission requesting portion with status infor-
mation, and the data transmission requesting portion may
monitor the status information per channel portion to deter-
mine that the data transmission is required upon detection of
a predetermined change of the status information.

Namely, the channel-specific status manager grasps the
status of the channel portion and provides the data trans-
mission requesting portion with status information. At this
time, the data transmission requesting portion may monitor
the change of the status information per channel portion, and
may determine that the data transmission is required upon
detection of a predetermined change of the status informa-
tion to request the data transmission.

[5] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [1] to [3], the common
portion may further have an interface, separate from one for
transmitting/receiving the monitoring control information,
for receiving status information of the channel portion, and
the data transmission requesting portion may monitor the
status information per channel portion to determine that the
data transmission is required upon detection of a predeter-
mined change of the status information.

Namely, the common portion may further have an inter-
face for receiving status information of the channel portion,
separate from one for transmitting/receiving the monitoring
control information. At this time, the data transmission
requesting portion may monitor the change of the status
information per channel portion, and may determine that the
data transmission is required upon detection of a predeter-
mined change of the status information to request the data
transmission.

Thus, by separately providing an interface for receiving
status information of each channel portion, the data trans-
mission requesting portion is able to grasp the status of the
channel portions, not by the indirect status information
obtained from interfaces for transmitting/receiving the
monitoring control information, but by the direct status
information.

[6] Also, with regard to the information transfer equip-
ment according to the present invention in the above-
mentioned present invention [4] or [5], the status informa-
tion may comprise information for notifying a mounted state
or unmounted state of the channel portion.
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Namely, information indicative of distinction between
mounted/unmounted of the channel portions may be used as
the status information.

[7] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [4] to [6], the data
transmission requesting portion may detect a transition, as
the predetermined change, from a mounted state through an
unmounted state returning to the mounted state.

Namely, the data transmission requesting portion may
detect as the predetermined change a transition of the status
information of the monitored channel portion from the
mounted state through the unmounted state returning to the
mounted state.

[8] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [41 ] to [7], in presence
of an unmounted channel portion upon a system start-up of
the common portion, the data transmission requesting por-
tion may detect a transition from an unmounted state to a
mounted state as the predetermined change of the status
information for the unmounted channel.

Namely, in the presence of an unmounted channel portion
upon a system start-up of the common portion, the moni-
toring control information transmitted to the unmounted
channel portion is discarded. Therefore, if the data trans-
mission requesting portion detects as the predetermined
change a change of the status information of the unmounted
channel portion transitioning from an unmounted state to a
mounted state, the data transmission can be requested.

In this case also, the usual operation of the firmware need
not be suspended, so that it is made possible to avoid the
firmware overloaded state.

[9] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [1] to [8], the predeter-
mined information may comprise system setting informa-
tion, and the flag may comprise a system setting information
flag.

The system setting information is information originally
held by the CPU with a nonvolatile memory or the like,
which requires to be transmitted to object channel portions
at the time of system startup, re-mounting of the channel
portions, channel switchover, or the like.

Therefore, by storing the system setting information in the
buffering portion, the data transmission requesting portion
have only to request reading the buffering portion as nec-
essary not through the CPU, so that processing of system
setting information or the like can be executed at a high
speed. Thus, the usual operation of the firmware need not be
suspended, so that it is made possible to avoid the firmware
overloaded state.

[10] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [4] to [6], the data
transmission requesting portion may detect a transition from
an unmounted state to a mounted state as the predetermined
change.

Namely, the data transmission requesting portion deter-
mines that the data transmission is necessary upon detecting
as the predetermined change a change of the status infor-
mation of the monitored channel portion transitioning from
an unmounted state to a mounted state

Since the monitoring control information transmitted to
the unmounted channel portion is discarded, if a change of
the status information of the unmounted channel portion
transitioning from an unmounted state to a mounted state is
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detected as the predetermined change to execute the data
transmission, the predetermined information can be received
by the object channel portion without fail.

[11] Also, with regard to the information transfer equip-
ment according to the present invention in any one of the
above-mentioned present inventions [1] to [6] and [10], the
predetermined information may comprise monitoring con-
trol information for an unmounted channel portion, and the
flag may comprise a transmission pending flag.

Namely, since the monitoring control information trans-
mitted to a channel portion in an unmounted state is dis-
carded, it is possible to store the monitoring control infor-
mation for the unmounted channel portion as the
predetermined information in conjunction with the transmis-
sion pending flag in the buffering portion.

[12] Also, the information transfer equipment according
to the present invention in the above-mentioned present
invention [9] may further comprise at least one standby
channel portion, the data transmission requesting portion
may request the data transmission controller to transmit
system setting information of the channel portion stored in
the buffering portion as system setting information of the
standby channel portion when channel switching from one
of the channel portions to the standby channel portion is
executed.

Namely, since the system setting information of the
channel portion is stored in the buffering portion, the system
setting information may be transmitted as the system setting
information for the standby channel portion as the switcho-
ver destination.

In this case also, the usual operation of the firmware need
not be suspended, so that it is made possible to avoid the
firmware overloaded state. Moreover, it is made possible to
execute the channel switchover processing at a high speed.

[13] Also, with regard to the information transfer equip-
ment according to the present invention in the above-
mentioned present invention [12], the common portion may
further have an address switcher, which switches an address
of system setting information of the channel portion stored
in the buffer portion to an address of the standby channel
portion for a conversion into system setting information of
the standby channel.

Namely, in order to convert the system setting information
of'the channel portion stored in the buffering portion into the
system setting information of the standby channel portion,
the address of the system setting information has only to be
switched to the address of the standby channel portion. This
processing may be executed by the address switcher.

[14] Also, with regard to the information transfer equip-
ment according to the present invention in the above-
mentioned present invention [12] or [13], the data transmis-
sion requesting portion may comprise a wireless switchover
portion for executing a wireless switchover control.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the
invention will be apparent upon consideration of the fol-
lowing detailed description, taken in conjunction with the
accompanying drawings, in which the reference numbers
refer to like parts throughout and in which:

FIG. 1 is a block diagram for illustrating a schematic
arrangement of an information transfer equipment according
to the present invention;

FIG. 2 is a block diagram showing a common portion in
an embodiment (1) of an information transfer equipment
according to the present invention;
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FIG. 3 is a flowchart showing an operation example (1) of
an embodiment (1) of an information transfer equipment
according to the present invention;

FIG. 4 is a flowchart showing an operation example (2) of
an embodiment (1) of an information transfer equipment
according to the present invention;

FIG. 5 is a block diagram showing a relationship between
a common portion and a channel portion in an embodiment
(2) of an information transfer equipment according to the
present invention;

FIG. 6 is a block diagram showing an arrangement of the
common portion in FIG. 5;

FIG. 7 is a block diagram showing a common portion of
an embodiment (3) of an information transfer equipment
according to the present invention;

FIG. 8 is a sequence chart of a channel switchover in an
embodiment (3) of an information transfer equipment
according to the present invention;

FIG. 9 is a block diagram showing an arrangement of an
information transfer equipment according to the Japanese
Patent Application No. 10-151620;

FIG. 10 is a block diagram showing an arrangement of a
common portion in the information transfer equipment
according to the Japanese Patent Application No.
10-151620;

FIGS. 11A-11D are time charts showing an example of a
principle operation of CPU write access in the information
transfer equipment according to the Japanese Patent Appli-
cation No. 10-151620;

FIGS. 12A-12C are diagrams showing an arrangement of
a frame used in the information transfer equipment accord-
ing to the Japanese Patent Application No. 10-151620;

FIG. 13 is a flowchart for illustrating a CPU write access
operation in the information transfer equipment according to
the Japanese Patent Application No. 10-151620; and

FIG. 14 is a sequence chart of channel switchover in the
information transfer equipment according to the Japanese
Patent Application No. 10-151620.

DESCRIPTION OF THE EMBODIMENTS

FIG. 1 shows schematically a firmware of a CPU 1 that
executes the monitoring control in a common portion 10. A
filtering portion 17 filters (extracts) monitoring control
information from the CPU 1 based on whether or not it is
predetermined information. A buffering portion 2 stores the
predetermined information in conjunction with a flag indi-
cating the predetermined information only when the moni-
toring control information is the predetermined information.
Therefore, when the monitoring control information is not
the predetermined information, information indicating that
the flag is “OFF” is stored in an area where the flag is written
in the buffering portion 2.

A data transmission controller 4 executes a read control of
the buffering portion 2 based on the flag, and controls
transmission of the monitoring control information from the
common portion 10 to each of channel portions 50_1-50_n
via the transmitting potion 40. Moreover, a data transmission
requesting potion 3 requests a transmission of the predeter-
mined information having the flag in the buffering portion 2
through the data transmission controller 4 upon determining
that data transmission of the predetermined information is
required.

Among the monitoring control information stored in the
buffering portion 2, the predetermined information can be
identified by the flag, so that upon receiving the request from
the data transmission requesting portion 3, the data trans-



US 7,272,147 B2

11

mission controller 4 is able to identify the predetermined
information by the flag and transmit the same.

At this time, since the data transmission requesting por-
tion 3 requests the data transmission from the buffering
portion 2 not through the CPU 1, a processing such as a
system setting processing can be executed at a high speed,
and the usual operation of the firmware need not be sus-
pended, so that it is made possible to avoid the firmware
overloaded state.

The buffering portion 2 has a packet generator 12, and
packet buffers 13_1-13_k (hereinafter, represented by a
reference numeral “13”"). The monitoring control informa-
tion is converted into packet data transmittable per each
CPU access cycle and written in the packet buffer 13 by the
packet generator 12. Thus, it is made possible to multiplex
the monitoring control information into a TDM frame.

Embodiment (1)

FIG. 2 shows a common portion 10 of an embodiment (1)
in an information transfer equipment according to the
present invention. This common portion 10 has, in addition
to the arrangement of the common portion 10 in the prior art
information transfer equipment shown in FIG. 10, a write
address filtering portion 18, an information setting flag
writing portion 19, and a channel-specific status change
detector 47, all shown with hatching.

Namely, the write address filtering portion 18 receives
monitoring control information (packet data 105 shown in
FIG. 11D) from a firmware 1 through a CPU interface 11,
and filters an address portion of the monitoring control
information to determine whether or not the monitoring
control information is predetermined information such as
system setting information.

Also, when the packet generator 12 packetizes the moni-
toring control information as usual to be written in the
packet buffer 13, the flag writing portion 19 sets a flag in the
packet if the monitoring control information is the prede-
termined information based on the determination by the
write address filtering portion 18.

FIG. 2 shows an example of a case where the monitoring
control information is the predetermined information in
which the monitoring control information is stored in the
first surface 13_1, for example, of the packet buffer 13 with
a flag added thereto. It is to be noted that in case monitoring
control information is not the predetermined information,
the information is stored in any one of packet buffer surfaces
13_2-13_k where a flag is unset.

Moreover, the channel-specific status change detector 47
grasps the mounted/unmounted state of the channel portions
by receiving a channel-specific status signal (@) from the
channel-specific status manager 43, and transmits data trans-
mission request signal (2) to the packet read controller 31
upon detecting a predetermined change in the status signal
(@D to request the transmission of the predetermined infor-
mation.

The packet read controller 31 usually reads the packet
whose flag is unset based on the flag in the packet buffer 13,
and reads the packet of the predetermined information
whose flag is set when the data transmission request signal
@ is received.

It is to be noted that if a specific area for the packet buffer
13 for setting the flag is preliminarily determined, writing/
reading the predetermined information is made possible
without specifically using the flag.
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OPERATION EXAMPLE (1) OF EMBODIMENT
M

Hereinafter, an operation example will be described when
the predetermined information determined by the filtering
portion 18 in the embodiment (1) shown in FIG. 2 is system
setting information.

At system startup, that is a time when the power of the
common portion 10 is turned “ON”, the operations of the
firmware 1 and the common portion 10 will be described
referring to FIG. 3.

Usually, in the firmware 1 at system startup, the informa-
tion of the channel portions depending on the system
arrangement is determined (at step S102) by the information
held in a nonvolatile memory or the like (at step S101).

Therefore, the firmware 1 turns “ON” the power of the
common portion 10 to start up the system (at step S103), and
executes CPU write operation of required system setting
information (at step S104).

In the common portion 10, the packet generator 12
executes a packetization (at step S105) of the write data
(monitoring control information). At this time, the filtering
portion 18 determines whether or not the write data is the
system setting information. If it is the case, the flag writing
portion 19 writes the system setting information flag
together with the packetized write data in the packet buffer
13 (at step S106).

Thereafter, the channel-specific status change detector 47
determines whether or not the channel portion 50 is in a
mounted state based on the status signal () from the
channel-specific status manager 43 (at step S106). If the
channel portion 50 is mounted, the channel-specific status
change detector 47 transmits the data transmission request
signal (@) to the packet read controller 31, the packet is
transmitted by the packet buffer 13 (at step S108), and the
writing in the mounted channel portion is completed (at step
S109).

In the presence of an unmounted channel portion, the
packet transmission is suspended until the unmounted chan-
nel portion changes into a mounted state (at step S107). This
is realized by the channel-specific status change detector 47
not transmitting the data transmission request signal () to
the packet read controller 31 for the unmounted channel
portion.

Thereafter, when the unmounted channel portion changes
into a mounted state, the channel-specific status change
detector 47 transmits the data transmission request signal (2)
for the channel portion to the packet read controller 31, so
that the packet is transmitted (at step S108), thereby com-
pleting the writing in the mounted channel portion (at step
S109).

It is to be noted that the packet firstly transmitted to the
channel portions upon system startup at the above-men-
tioned step S108 is the system setting information.

Also, when any one of the channel portions is re-mounted
by the ON/OFF of the power or the like of the channel
portions after the system setting of the channel portions is
completed upon system startup as mentioned above, it
becomes necessary to re-transmit the system setting infor-
mation to the channel portion.

The system setting information requiring the re-transmis-
sion is that already stored in the packet buffer 13 together
with the system setting information flag at the above-
mentioned step S105. Also, the detection of the channel
portion being re-mounted is made possible by the channel-
specific status manager 43 detecting that a certain channel
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portion in the mounted state once changes into an
unmounted state and then returns to the mounted state.

As mentioned above, after the completion of the system
setting of the channel portions upon system startup, the
channel-specific status manager 43 transmits the data trans-
mission request signal (2) to the packet read controller 31
upon detection of such a change that a certain channel
portion in the mounted state once enters the unmounted state
and then returns to the mounted state.

The packet read controller 31 having received the data
transmission request signal (2) transmits from the packet
buffer 13 the system setting information for the channel
portion whose above-mentioned status change is detected.

It is to be noted that clearing the flags can be executed
when the common portion 10 is powered “OFF” (not
shown). Also, it is possible to clear the flags by detecting
when the system setting information becomes unnecessary.

Other operations are the same as those described in the
prior art information transfer equipment shown in FIG. 10.

OPERATION EXAMPLE (2) OF EMBODIMENT
M

Hereinafter, an operation example of the embodiment (1)
when the predetermined information determined by the
filtering portion 18 is monitoring control information for the
unmounted channel portion will be described referring to
FIG. 4.

Upon occurrence of a register write event for a specific
channel portion (at step S201), the firmware 1 executes a
predetermined CPU write operation (at step S202).

In the common portion 10, the packet generator 12
packetizes the write data (monitoring control information)
(at step S203). At this time, the filtering portion 18 deter-
mines whether or not the write data is the monitoring control
information for the unmounted channel portion. If it is the
case, the flag writing portion 19 writes the transmission
suspension flag together with the packetized write data in the
packet buffer 13.

Thereafter, the channel-specific status change detector 47
determines whether or not the write object channel portion
is in the mounted state based on the status signal (D) from the
channel-specific status manager 43 and determines whether
or not the transmission state of the write object channel
portion is normal (at step S204).

If the transmission state of the write object channel
portion is not normal, the transmission suspension flag is
additionally set in the packet written in the buffer 13, so that
the packet read controller 31 suspends the packet transmis-
sion. When the transmission state of the write object channel
portion becomes normal, the status signal (1) from the
channel-specific status manager 43 changes from the
unmounted state into a mounted state, so that the channel-
specific status change detector 47 detects this change as a
predetermined change to transmit the data transmission
request signal (2) to the packet read controller 31, and the
packet is transmitted from the packet buffer 13 (at step
S205). Subsequently, the packet buffer 13 clears the write
data packet (and flag) (at step S206), thereby completing the
writing in the object channel portion (at step S207).

Embodiment (2)

FIG. 5 is a diagram for illustrating the relationship
between the common portion 10 and the channel portions 50
in an embodiment (2) of the information transfer equipment
according to the present invention. As shown, in this
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embodiment, the channel portions 51_1-51_n respectively
have a contact interface notifying a grounding signal level to
the common portion upon mounting and entering an open
state when unmounted or when the power is “OFF”. Signals
150_1-150_n from the respective contact interfaces are
notified to the channel portion 10 as status information of the
channel portion. The signals 150_1-150_n are notified to the
common portion 10 from a channel-specific contact infor-
mation detector 48 through a different interface from the
interface for transmitting/receiving the monitoring control
information.

Thus in this embodiment, the signals 150_1-150_n oper-
ate independently of the SINT interface terminators 51_1-
51_n provided in the channel portions 50, the interface
processor 41 in the common portion 10, and the transmission
lines 110 and 111.

This state is shown in FIG. 6. The channel-specific status
change detector 47 connected to the channel-specific contact
information detector 48 but not to the channel-specific status
manager 43 receives the channel-specific contact informa-
tion from the channel-specific contact information detector
48 as the status signal (), and thereafter the same operation
as in the above-mentioned embodiment (1) is executed.

Embodiment (3)

FIG. 7 shows an arrangement of the common portion 10
in an embodiment (3) of the information transfer equipment
according to the present invention. This common portion 10
has, in addition to the arrangement of the common portion
10 in the prior art information transfer equipment shown in
FIG. 10, the write address filtering portion 18, the informa-
tion setting flag writing portion 19, and an address portion
switching circuit 49, all shown with hatching.

In FIG. 7, upon executing a switchover from a working
channel portion to a standby channel portion, the RPS LGC
processor 20 firstly transmits a standby channel setting
change request (3) to the packet read controller 31 and the
address portion switching circuit 49.

Since the standby channel setting change request (3)
includes a working channel number of the switchover source
and a standby channel number, the packet read controller 31
transmits the system setting information of the working
channel portion that is the switchover source which has the
system setting information flag being “ON” from the packet
buffer 13 to the standby channel portion.

At this time, since the write address of the standby
channel portion is different from the write address of the
working channel portion that is the switchover source, it is
required that the address area indicating the channel number
is changed before transmission. The address area indicating
the channel number is known, and the address of the standby
channel portion is also known, so that a specific portion of
the transmitting packet may be replaced by a specific value.
This replacement is performed by the address switching
portion 49.

Thus, in the case of channel switchover, the system setting
information stored in the packet buffer 13, is transmitted as
appropriate, with a flag set by the operations of the RPS
LGC processor 20, the packet read controller 31, and the
address portion switching circuit 49, so that the normal
operation of the firmware is not suspended or interrupted.

Therefore, when the present invention is applied to the
station A, in the sequence same as the radio protection
switchover sequence shown in FIG. 14 for example, the
system setting of the standby channel portion in the station
A is executed by the packet read controller 31, so that the
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firmware 1 is not involved as shown in FIG. 8. (It is to be
noted that in FIG. 8, the station B is unchanged from the
prior art for the purpose of comparison, so that the firmware
1 is involved.)
In the station A, the system setting information to be set
in the standby channel portion has already been packetized
as the system setting information of the channel portion
which is the switchover source and stored in the packet
buffer 13, so that the address portion of this packet has only
to be converted into that for the standby channel portion to
be transmitted.
Namely, in the station A, the system setting information
read from the nonvolatile memory or the like by the firm-
ware 1 and the packetization processing by the packet
generator 12 can be omitted. Therefore, the time required for
the system information setting of the standby channel por-
tion can be greatly shortened to a degree of hundredths of the
case where the firmware 1 is involved.
Also, in the station A, the normal operation of the firm-
ware 1 is not suspended.
Upon completion of the packet transfer to the standby
channel portion, in the same way as the firmware 1 in the
station B, the packet transmission controller 31 in station A
notifies the setting completion to the RPS LGC processor 20
so that the switchover sequence is continued.
Therefore, the time required for the radio protection
switchover sequence is further shortened when the present
invention is applied to both stations A and B, thereby
shortening the time to less than 50 msec. that is the allowable
level of non-service time required for the switchover.
As described above, an information transfer equipment
according to the present invention is arranged such that a
common portion stores predetermined information in con-
junction with a flag indicating the predetermined informa-
tion in a buffering portion, and transmits the predetermined
information having the flag from the buffering portion when
the data transmission of the predetermined information is
required. Therefore, it has become possible to perform
setting processing of system setting information or the like
for the channel portions at a high speed, and to avoid a
firmware overloaded state.
What we claim is:
1. An information transfer equipment comprising:
at least one channel portion; and
a common portion for executing a monitoring control for
each channel portion by transmitting/receiving moni-
toring control information to/from the channel portion;

the common portion having a CPU for executing the
monitoring control with a firmware, a filtering portion
for determining whether or not the monitoring control
information from the CPU is predetermined informa-
tion, a buffering portion for storing the predetermined
information in conjunction with a flag indicating the
predetermined information only when the monitoring
control information is the predetermined information, a
data transmission controller for controlling transmis-
sion of the monitoring control information from the
common portion to each channel portion by executing
a read control of the buffering portion, and a data
transmission requesting portion for requesting a trans-
mission of the predetermined information having the
flag in the buffering portion through the data transmis-
sion controller upon determining that data transmission
of the predetermined information is required.

2. The information transfer equipment as claimed in claim
1 wherein the buffering portion has a packet generator and
a packet buffer, and the packet generator converts the
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monitoring control information into packet data transmit-
table per each CPU access cycle to be written in the packet
buffer.

3. The information transfer equipment as claimed in claim
1 wherein the filtering portion filters an address portion of
the monitoring control information.

4. The information transfer equipment as claimed in claim
1 wherein the common portion further has a channel-specific
status manager for grasping a status of the channel portion
and for providing the data transmission requesting portion
with status information, and the data transmission requesting
portion monitors the status information per channel portion
to determine that the data transmission is required upon
detection of a predetermined change of the status informa-
tion.

5. The information transfer equipment as claimed claim 1
wherein the common portion further has an interface, sepa-
rate from one for transmitting/receiving the monitoring
control information, for receiving status information of the
channel portion, and the data transmission requesting por-
tion monitors the status information per channel portion to
determine that the data transmission is required upon detec-
tion of a predetermined change of the status information.

6. The information transfer equipment as claimed in claim
4 wherein the status information comprises information for
notifying a mounted state or unmounted state of the channel
portion.

7. The information transfer equipment as claimed in claim
4 wherein the data transmission requesting portion detects a
transition from a mounted state through an unmounted state
returning to the mounted state as the predetermined change.

8. The information transfer equipment as claimed in claim
4 wherein in presence of an unmounted channel portion
upon a system start-up of the common portion, the data
transmission requesting portion detects a transition from an
unmounted state to a mounted state as the predetermined
change of the status information for the unmounted channel.

9. The information transfer equipment as claimed in claim
1 wherein the predetermined information comprises system
setting information, and the flag comprises a system setting
information flag.

10. The information transfer equipment as claimed in
claim 4 wherein the data transmission requesting portion
detects a transition from an unmounted state to a mounted
state as the predetermined change.

11. The information transfer equipment as claimed in
claim 1 wherein the predetermined information comprises
monitoring control information for an unmounted channel
portion, and the flag comprises a transmission pending flag.

12. The information transfer equipment as claimed in
claim 9, further comprising at least one standby channel
portion,

the data transmission requesting portion requesting the

data transmission controller to transmit system setting
information of the channel portion stored in the buff-
ering portion as system setting information of the
standby channel portion when channel switching from
one of the channel portions to the standby channel
portion is executed.

13. The information transfer equipment as claimed in
claim 12 wherein the common portion further has an address
switcher, which switches an address of system setting infor-
mation of the channel portion stored in the buffer portion to
an address of the standby channel portion for a conversion
into system setting information of the standby channel.
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14. The information transfer equipment as claimed in
claim 12 wherein the data transmission requesting portion
comprises a wireless switchover portion for executing a
wireless switchover control.

15. The information transfer equipment as claimed in
claim 5 wherein the status information comprises informa-
tion for notifying a mounted state or unmounted state of the
channel portion.

16. The information transfer equipment as claimed in
claim 5 wherein the data transmission requesting portion
detects a transition from a mounted state through an
unmounted state returning to the mounted state as the
predetermined change.

18

17. The information transfer equipment as claimed in
claim 5 wherein in presence of an unmounted channel
portion upon a system start-up of the common portion, the
data transmission requesting portion detects a transition
from an unmounted state to a mounted state as the prede-
termined change of the status information for the unmounted
channel.

18. The information transfer equipment as claimed in
claim 5 wherein the data transmission requesting portion
detects a transition from an unmounted state to a mounted
state as the predetermined change.

#* #* #* #* #*



